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(57) [Abstract] 

[Problem ] Although the stamper Is drawn up, the number of 
steps is reduced the production method of the stamper for the 
optical dujc where the yield us improved is offered. 

[Means of Solution ] After the cutting , the coating doing the 
photoresist , the step S3 as the hardening step which hardens the 
above-mentioned photoresist the exposure after the exposure 
vis-a-vis the glass starting substrate which it does. The step SU 
as the protective film fonnation process which forms the 
protective film in order to protect the surface of the glass 
starting substrate which was treated with the above-mentioned 
hardening step . The step S6 as the stamper molding step which 
forms the stamper on the protective film which wasformed with 
the above-mentioned protecti\^ film fonnation process . The 
step S7 the stamper which was formed \\-ith the above-mentioned 
stamper molding step asthe peeling step which the peeling is 
done fi-om the abow-mentioned g;lass starting substrate It 
designates that it possesses as feature. 
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[aaim(s)] 

[Claim 1] After the cutting , the coating doing the photoresist , 
the ejqposure after the exposure in the glass starring substrate ' 
which is done confi-onting, 

The hardening step which hardens the above-mentioned 
photoresist and, 
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protective film in order to protect the surface of the glass 
starting substrate which was treated with the above-mentioned 
hardening step and. 

The stamper molding step which forms the stamper on the 
protective film which was formed with theabove-mentioned 
protective film formation process and. 

The stamper which was formed with the above-mentioned 
stamper molding step from theabove-mentioned glass starting 
substrate the peeling the production method of the stamper 
for the optical disc which designates that it possesses the peeling 
step which is done as feature. 

[Claim 2] The above-mentioned glass starting substrate . the 
silicon solvent the coating being done with theabove-mentioned 
photoresist and the substrate , designates that it is 
somethingwhich was formed as feanire, the Oaim 1 the 
production method of the stamper for the optical disc which is 
stated. 

[aaim 3] As for the above-mentioned protecti\'e film 
formation process , the metal thin film formation step which 
forms the metal thin film and 

It designates that it possesses the oxidation treatment step which 
the surface of the metal thin film which was formed with the 
above-mentioned metal thin film formation step the oxidation 
treatment is done as feature, the Qaim 1 the production method 
of the stamper for the optical disc which isstated. 

[Oaim 4] The metal thin film which is formed with the above- 
mentioned metal thin film formation step designatesthat it is a 
chromium thin film as featiu-e, the Qaim 3 the production, 
method of the stamper forthe optical disc which is stated. 

[Description of the Invention] 

[0001] 

[Technological Field of hvention ] As for this invention , 
although the optical disc is produced, it regards the production 
method of the stamper forthe optical disc which produces the 
stamper which isused. 

[0002] 

[Prior .Art] The optical disk recording medium so-caUed optical 
disc is widely used in recent years, the recording is done the data 
as the recording medium which. The surface ofUiis optical disc 
is formed with the pit and the groove . 

[0003] Then, this pit and in order to form the groove in tiie 
surface of the optical disc , the stamper which becomes the 
starling substrate b drawn up. this stamper drawn up, as for 
the concrete step which draws up the optical disc making use of 
the this said stamper , as shown in the Drawing 4 . The step 
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51 20 as the glass starting substrate production step . The step 

51 21 as the master starting substrate production step . The step 

51 22 as the parent substrate production step . The step SI 23 as 
the stamper production step. Tlie step 5114 as the stamper 
shaping step. The step SI 15 as the optical disc foimation 
process . It has consisted of. 

[0004] With the above-mentioned step SI 20, the photoresu^t 
the coating is done with the step SI 01 \is.a-vis the glass 
starting substrate which the cutting is done with the step SI 00. 
andafter the exposure , the exposure is done, the exposure does 
with the step SI 02 andthe surface of the glass starting subsuate 
which can is done the premetalizing treatment of the silver 
plating etcthe glass starting substrate drawn up. This glass 
starting substrate , showTi in the Drawing 5 . In the Drawing 5 , 
as for the glass starting substrate 103, the photoresist la\'er 101 
is formed by the substrate lOO.furthemiore, it is something where 
the sUver plated la\ cr 102 was formed from above. 

[0O05] With the above-mentioned step S121, the plating for the 
master starting substrate of the electroplating treatmem etc due 
to the for example nickel is administered to the surface of 
theabove-mentioned glass starting substrate 103, with the step 
S103. As with the 5tepS]04 shown in the Drawing 6 , the 
peeling doingthe layer which U formed by this plating vou can 
obtain the master starting substrate 1 10, furthermore, the 'master 
starting substrate 1 10 which this peeling is done washes with the 
step SI 05. 

[0006] In addition, with the above-mentioned step SI 22, with the 
step SI 06 the protective film the film formation is done m the 
surface of the above-mentioned master starting substrate 110. 
with the step SI 07 n-om on thL< protective film of the . the 
plating for the parent starting substrate of the electroplating- 
treatment etc due to the for example nickel is administered. .J^s 
with the step S108. shown in the Drawing 7 , Uie peeling dcine 
the layer whichis fonned b>- this plating \-ou can obtain the 
parent starting substrate 1 1 1, furthermore, theparent starting 
substrate 1 1 1 which this peeling is done washes with the step 
SI 09. Furthennore, the parent starting substrate 1 1 1 the peeiing 
being done with the step S 108, the master starting substrate 
1 lOwhich remains \s for the second time used with this step S 122. 
the second and the third parent starting substrate are drawn i^.*' 

[0007] With the above-mentioned step SI 23, with the step SI 10 
the protective film the film formation isdone in the surface of 
the and the above-mentioned parent starting substrate 1 11. the 
plating for the stamper of the electroplating treatment etc 
with the step Sill fi-om on this protective film due to the for 
example nickel is done. .\s with the step SI 12, shown in the 
Drawing 8 , the peelmg doing the layer wiiichis fonned b^• this 
plating you can obtain the stamper 1 12. With the step SI 13. 
washing this stamper 112 is done. Furthennore, the stamper 112 
the peeling being done with the step SI 12, the parem siartmg 
substrate 1 1 1 which remains, in the same w ay as the above- 
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mentioned master starting substrate UO, is fonhe second time 
used with this step SI 23, the second and tlie third stamper 
aredrawn up. 

[0008] With the step SIR, you can arrange the shape of tlie 
above-mentioned stamper 1 \Z, wiih the step S] 15, the optical 
disc the molding is done b\- the compression molding meUiod 
andlhe injection molding method and so-called 2 P (photo 
polymarization) method etc making use of the said stamper 112. 

[0009] 

[Problems to be Sol\-ed by the Invention] B\' the way, in the 
conventional , the stamper which is used the occasion wherethe 
molding , it does the optical disc is not to be drawn up directl>- 
with the glass starting substrate as the template , with tlie glass 
starting substrate as the template the parent starting substrate is 
drawn upwith the master starting substrate and this master 
starting substrate as the template . lastly is drawTi up tliisparent 
starting substrate in the template . 

[0010] Therefore, the step which does the electroplating 
became the 3j toies ne cessan-and the time because of such, had 
become the cause where the cost becomes high. 

[00 11] Then, Improvement of \-ield , It assures with the 
reduction of the stamper production step for the sake of It is 
tried that directly the stamper is drawn up with theabove- 
mentioned glass starting substrate as the template but The 
plating doing the surface of tlie glass starting substrate , when it 
tries to obtain the stamper , because the pit of the surface of the 
glass starting substrate is destroyed withthe step which the 
peeling it does the stamper , it was impossible to drawup the 
stamper of the multiple from the glass starting substrate of tlie 
one . 

[0012] Then, as for this invention , considering to above- 
mentioned actualcondition, although it is something which you can 
do, the stamper isdrawn up, the number of steps is reduced, it 
designates that the production method of the stamper for the 
optical disc where the yield is improved is offered as the 
objective . 

[0013] 

[Means to Solve the Problems] As for the production method of 
the stamper for the optical disc which relates to this invention , 
after the cutting , the coating doing the photoresist , after tlie 
exposure , the hardening step which hardens the above-mentioned 
photoresist vis-a-vis the glass starting substrate which the 
exposure it does. The protective film fonnation process which 
forms the protective film in order to protect the surface of the 
glass starting substrate which was treated with the above- 
mentioned hardening step . The stamper molding step which 
forms the stamper on tlie protective film which with theabo\'e- 
mentioned protective film formation process was formed. The 
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peeling step which peek the stamper which was fonned %vith 
theabove-mentioned stamper molding step from the abo\-e- 
mentioned glass starting substrate . By the fact that it designates 
that It possesses as feature, tlie problem which the description 
above is done is sol\-ed. 

[0014] According to the production method of the stamper for 
the above-mentioned optical disc .although the stamper for the 
optical disc molding is dravai up, \\-ith the hardening step . the 
cutting doing, by the fact that it admimsrers the for example heat 
treatment W^l. the glass starting substrate which drew up tlie 
pit the photoresist which the coating is done ishardened m the 
surface . With the protective film formation process . ilie 
protective film is fonned to the surface of the glass starting 
substrate whichwas treated uith the above-mentioned hardening 
step . In addition, uith the above-mentioned stamper molding 
step , the for example electroplating treatment is 
administeredwiththe glass starting substrate where the 
protectiw film was formed to the surface with theabow- 
mentioned protective film formation process as the template 
and the stamper is drawn up. With the peeling step . the 
stamper which wth the above-mentioned stamper molding step 
the was formed, the peeling is done from the above-mentioned 
glass starting substrate andis remo\*ed. 

[0015] 

[Embodiment of Invention ] While referring to the dra\^Tng . 
concerning the concrete example of the production method of 
the stamper for the optical disc which relates to the below and 
this invention , youexplain. 

[0016] As for the production method of the stamper for the 
above-mentioned optical disc , as shov^Tun the Drawing 1 . after 
the cutting, the coating doing the photoresist . the step S3 
asthe hardening step which hardens the above-mentioned 
photoresist the exposure after the exposure Ais-a-vis the glass 
starting substrate which it does. The step SI las the protective 
film formation process which fonns the protective film in order 
to protect the surface of the glass starting substrate whichwas 
treated with the above-mentioned hardening step . Tlte step S6 
asthe stamper molding step which forms the stamper on the 
protecti\-e film v^ch wasformed with the above-mentioned 
protective film fonnation process . The step S7 as the peeling 
step which peels the stamper which was formed with theabove- 
mentioned stamper molding step from the above-mentioned 
glass starting substrate . It designates that it possesses as feature. 

[00 17] According to the production method of the stamper for 
the above-mentioned optical disc , ithardens treats the surface of 
the glass starting substrate where the pit after the developing 
was foimed, fiirthermore, by the fact that the film fonnation it 
does the protective film ,the molding it does the stamper 
directly with the glass starting substrate asthe template 
andthere is not an apprehension where the above-mentioned pit 
isdestroyed with the step which the stamper the peeling is done 
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As for the namely, conventional although the stamper is drawn 
up, the electroplatmgstep in order todraw up the master starting 
substrate and the parent starting substrate each one was necessary 
in excess, butbecau.<e these master starting substrate and the step 
which draws up tlie parent starting substrate areabhreNiated. it is 
possible to assui e the reduction conversion of the stamper 
production step . Therefore, it is possible to assure Uie 
improvement conversion of the cost reduction and the \-ield . 

[0018] Here, the glass starting substrate is drawn up with the 
step S12 in the production method of the stamper for the above- 
mentioned optical disc , the stamper is dra\VTi up with the step 
S13withthe this said glass starting substrate as the template , can 
arrange the shape of this stamper ^viththe step S9. the optical 
disc is drawn up ^^^th the step SIO with the this said stamper as 
the template. Furthermore, as the below shown, as for the step 
S12 as for the step SI to S5 andthe step S13 it has become from 
the step of the step S6 to S8 respecti\'ely. 

[0019] With the step SI. the substrate of the glass starting 
substrate , from the rectangular plate of the glass wluch 
designates the for example sodium oxide , the calcium oxide and 
the siHcic acid as the main component isquarried out in the disk 
shape , the precisicn polishing is done and washes. 

[0020] With the step 32, first, the silicon solvent for example 3- 
(2- aminoethyl amino ) propyl trimethox>- silane (3- (2- amino 
ethyl amino ) propyluimethoxN'sUane ) tiie coating makes the 
surface of the substrate which is quarried out with the step SI. 
continuously, the photoresist for the exposure transfer is done 
the coating As for Chemical Fonnula of this silicon solvent , 

NH2CH2CH2NHCH2CH2CH:Si (OCH3) 3 
So it is. Here, by the fact that the coating it does, to mcrease the 
mutual tjght adhesion strength to the effective it is possible this 
silicon solvent with the photoresist and the substrate . 
Furthermore but, here, it is possible to increase the above- 
mentioned tight adhesion strength , making use of the titanium 
type solvent which is represented with the titanium dipropox}'- 
diacetylacetonate (titanium dipropoxy- diacetylacetonate ), 
however when the sihcon solvent is used coinpared to, the tight 
adhesion strength is inferior. In addition, as for Chemical 
Formula of this titanium type solvent , 

(C3H-O) 2Ti (C3H-C:)2 
So it is. 

[0021] in addition, condensing, the spot which is formed the 
irradiation is donethe for example helium - cadmium (He-Cd) 
laser and the argon (M) laser \is-a-vis the substiBte whichUiis 
photoresist the coating is done, .\fterthe laser irradiation . the 
immersion doing in the developer , the exposed part 
beingremoved, the glass starting substrate is drawn up. 
Furthenmore, the pit is formed according to this exposure mace . 
In addition this time, the photoresist layer becomes the tliin 
film which possessesthe thickness of the for example 1500 
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.-Angstrom extent. In additioa \^ith this step . defect detection 
treatment of the photoresist layer which wasfoimcd is done, 
predelermined treatment can do the defect wth the step 
whichcontinues detection so \i^-a-\is the glass staiting substrate . 
peeling the photoresist layer concerning the glass starting 
substrate where the defect is detected treatment of tliis step S2 
is done for the second time. 

[0022] With the step S3, mth the step S2 the 3 0 min extent ls 
heated the heat treatment which isdone the glass starting 
substrate which the exposure is done with the 150 °C Here, 
by the fact that the glass staiting substrate is heated- it is possible, 
topuUoutthe gas of the organic type which has existed together 
in theabove-mentioned photoresist layer it is possible to increase 
the tight adhesion strength with the photoresist and the 
substrate . 

[0023] In addition, the step SI K consLste of the step S4 and the 
S5, here the metal protective film which protects the surface of 
the above-mentioned photoresist is drawnup. 

[0024] With the step S4, the sputtering treatment wluch uses the 
for example chromium is done, the chromium thin film Ls formed 
alongside the pit which the above-mentioned phororesL<!t forms. 
Here, the metal protective film is good even with the mckel thin 
film and the silicon thm film not just the chromium thin film . 
Consequently, with the step S5, the oxidation treatment is 
administered vis-a-\i5 the surface of this chromium thin fiJm . 
.As this oxidation treatment , treatment, due to the hydrogen 
peroxide water treatment electroK^sis treatmentof the anode 
oxidation etc and raising the plasma of the ox\'gengas under 
the ox>'gen atmosphere ,reacts the plasma treatment etc due to 
the permanganic acid aqueous solution \-ou can list this oxj-gen 
plasma . Depending upon these either o'xidation treatment fthe 
chromium thin film becomes the chromium oxide and the 
chromium oxide film is formed. When here, the nickel is used 
with the step S4, the nickel oxide film is formed, whenthe 
silicon is used, the silicon oxide film is formed. .As for these 
oxidized film , the extremel)^ hard thing is known, protects the 
surface of the abow-mentioned photoresist layer in the 
effective . 

[0025] Above, with the step SI to S5, the glass starting substrate 
is 6rzv.n up. Here, the Drawing 2 built the step SI 2 and it L*: a 
figure which shows the glass starting substrate where the above- 
mentioned oxidized elm was formed to the surface . In the 
Drawing 2 , the glass starting substrate 1 the photoresist la\'er 12 
IS formed on the substrate 1 1 by exposure treatment and the 
exposure , fiirthermore, it is something where the chromium oxide 
layer 13was formed 

[0026] Consequentl\\ with the step S6, administering the 
electroplating treatment which uses the for example nickel foi 
theabove-mentioned glass starting substrate K the stamper 
which designates theabove-mentioned glass starting substrate I as 
the template is direcjy formed. 
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[0027] With the step S7, the peeling which peels this stamper • 
from tlieabove-mentioned glass starting substrate 1 is done. Here, 
as for the pit which U fonned to the surface of the glass 
starting substrate 1 b\the photoresist , because it is protected by 
the above-mentioned chromium oxide film 13, tlie peeling doing 
the stamper , there is not an apprehension which isdestroyed. 
Therefore, with this glass starring substrate 1 as the template , 
compaation of the second third stamper ispossible. In addition, 
not drawing up with the master starting substrate which ■ 
designates the glass starting substrate as the template in tlie 
conventional , and the parent starting substrate which designates 
the said master staiting substrate asthe template , because 
directly fonnation of tlie stamper becomes possiblewith the glass 
starting substrate 1 as the template , reduction conversions of the 
quantity ofthe stamper molding step become possible. 

[0028] In additioa the surface of the stamper which the 
peeling is done washeswith the step S7 fiuthermore. in the step 
S8. 

[0029] Above, with the step S6 to S8, the stamper is drawn up. 
Here, the Drawings is the figure which shows the step ofthe 
peeling withthe abo\-e -mentioned step S" in the schematic . 
With the Drawmg 3 , the stamper 2 which was fonned to the 
surface ofthe glass starting substrate lu: peeled. 

[0030] Next, with the step S9, you can arrange the shape ofthe 
stamper ofthe washing end which is obtained with the step SS. 
Here, the back surface ofthe for example signal surface polishes. 
This back surface polishing the occasion where the optical disc 
is drawn up with the for example injection molding method with 
the said stamper as the template , is done with the objective 
which prevents thefact that the unevenness of this back surface 
is copied to the signal surface of the optical disc in addition, with 
the route ofthe mean square is done with the polishing precision 
of theO.4 to 0.2 ]iin extent . After the polishing , continuously 
the washing it is done, furthermore, adjusting to the mounted 
dimension ofthe mold ofthe injection molding machine , it 
does the febrication ofthe inner and outer diameters . The 
ultrasonic cleaning is done after this inner and outer diameters 
fabrication , vis-a-\is the stamper . After this ultrasonic cleaning . 
the defect detection ofthe stamper is done, can use the defect 
with the step where detection so the stamper continues. 

[0031] With the step SIO, fomation ofthe optical disc with the 
for example injection molding method is done. In addition, as the 
forming method ofthe optical disc , making use of 
theaforementioned 2P method and the compression molding 
method it is good. 

[0032] 

[Effects ofthe Invention] As above explained According to the 
production method ofthe stamper for the optical disc which 
relates tothis invention , there is not an apprehension where the 
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above-mentioned pit is destroyed wth the step where it hardens 
treats the surface ofthe glass starting substrate where the pit 
after the developing was forniei fiirthennore, bythe fact that the 
film formation it does the protective film , the molding does 
the stamper directl\- with the glass starting substrate as the 
template and peels the stamper . As for the namely, 
conventional although the stamper is drawn up, tlie 
electroplating step in order tndraw up the master starling 
substrate and the parent starting substrate each one was necessan* 
in excess, butbecause these master stjining substrate and the step 
which drawls up the parent startmg substrate areabbreviated it is 
possible to assure the reduction conversion of the stamper 
production step . Tlierefore, it is possible to assure the 
improvement conversion of the cost reduction and the \ield . 

[Brief Explanation of the Drawing(s)] 

[Figure 1] It is a flow chart which shows the concrete 
constitution of the production meftod of the stamper for the 
optical disc which relates to this invention . 

[Figure 2] It is a figure which shows the step of the initial stage 
of the production method of the stamper for the above- 
mentioned optical disc in the schematic . 

[Figure 3] It is a figure which shows the follo^^■ing step of the 
step which isshown in the Drawing 2 of the production method 
of the stamper for the above-mentioned optical disc in the 
schematic . 

[Figure 4] It is a flow chart which shows the constimtion of the 
production method of the stamper for the conventional optical 
disc . 

[Figure 5] It is a figure which shows the first step of tl\e 
production method of the stamper for theabove -mentioned 
conventional optical disc in the schematic . 

[Figure 6] It is a figure which shows the second step of the 
production method of the stamper for theabove-mentioncd 
conventional optical disc in the schematic . 

[Figure 7] It is a figure which shows the third step of the 
production method of the stamper for theabove-mentioned 
conventional optical disc in the schematic . 

[Figure 8] It is a figure which shows the 4th step of the 
production method of the stamper for theabove-mentioned 
conventional optical disc in the schematic . 

[Explanation of Reference Signs in E)rawings] 

1 glass starting substrate 

2 stamper 
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